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=> index chemistry medicine bioscience 
FILE 1 DRUGMONOG ' ACCESS NOT AUTHORIZED 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 0.21 0.21 

INDEX ' AGRICOLA, ALUMINIUM, ANABSTR, APOLLIT, AQUIRE, BABS , BIOCOMMERCE , 
BIOTECHNO, CAB A, CAOLD, CAPLUS, CBNB , CEABA-VTB , CEN, CERAB, CIN, 
COMPENDEX, CONFSCI, COPPERLIT, CORROSION, ENCOMPLIT, ENCOMPLIT2 , FEDRIP, 
GENBANK, INSPEC, INSPHYS, INVESTEXT, IPA, ...* 

ENTERED AT 15:18:28 ON 06 JAN 2 003 

92 FILES IN THE FILE LIST IN STN INDEX 

Enter SET DETAIL ON to see search term postings or to view 
search error messages that display as 0* with SET DETAIL OFF. 

=> insulin (s) (particle? or powder?) (s) (antisolvent? or cosolvent?) and (inhaler or 
inhalation or pulmonary (w) delivery) 
INSULIN IS NOT A RECOGNIZED COMMAND 

The previous command name entered was not recognized by the system. 
For a list of commands available to you in the current file, enter 
"HELP COMMANDS" at an arrow prompt (=>) . 

=> s insulin (s) (particle? or powder?) (s) (antisolvent? or cosolvent?) and (inhaler or 
inhalation or pulmonary (w) delivery) 
2 FILE CAPLUS 
17 FILES SEARCHED. . . 

0* FILE FEDRIP 
31 FILES SEARCHED. . . 
46 FILES SEARCHED. . . 

1 FILE DDFU 

2 FILE DRUGU 
62 FILES SEARCHED. . . 

1 FILE IFIPAT 
1 FILE TOXCENTER 
12 FILE US PAT FULL 
78 FILES SEARCHED... 

3 FILE WPIDS 

3 FILE WPINDEX 

8 FILES HAVE ONE OR MORE ANSWERS , 92 FILES SEARCHED IN STNINDEX 

LI QUE INSULIN (S) (PARTICLE? OR POWDER?) (S) (ANTISOLVENT? OR COSOLVENT?) AN 
D (INHALER OR INHALATION OR PULMONARY (W) DELIVERY) 

=> file hits 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 18.70 18.91 

FILE 1 USPATFULL 1 ENTERED AT 15:38:50 ON 06 JAN 2 0 03 

CA INDEXING COPYRIGHT (C) 2 003 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'WPIDS' ENTERED AT 15:38:50 ON 06 JAN 2003 
COPYRIGHT (C) 2003 THOMSON DERWENT 

FILE 'WPINDEX' ACCESS NOT AUTHORIZED 

FILE 1 CAPLUS 1 ENTERED AT 15:38:50 ON 06 JAN 2 003 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2 003 AMERICAN CHEMICAL SOCIETY (ACS) 



FILE 'DRUGU' ENTERED AT 15:38:50 ON 06 JAN 2 0 03 



COPYRIGHT (C) 20 03 THOMSON DERWENT 



FILE ' DDFU ' ACCESS NOT AUTHORIZED 

FILE 1 IFIPAT' ENTERED AT 15:38:50 ON 06 JAN 2003 
COPYRIGHT (C) 2003 IFI CLAIMS (R) Patent Services (IFI) 



FILE 1 TOXCENTER ' ENTERED AT 15:38:50 ON 06 JAN 2 003 
COPYRIGHT (C) 2003 ACS 
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12 FILE US PAT FULL 

3 FILE WPIDS 

2 FILE CAPLUS 

2 FILE DRUGU 

1 FILE IFIPAT 

1 FILE TOXCENTER 



TOTAL FOR ALL FILES 
L8 21 LI 

=> dup rem 18 

PROCESSING COMPLETED FOR L8 

L9 17 DUP REM L8 (4 DUPLICATES REMOVED) 

=> d 19 1-17 ibib abs 
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Biocompatible cationic detergents and uses therefor 
Shefter, Eli, LaJolla, CA, UNITED STATES 
Ruth, James A. , Boulder, CO, UNITED STATES 
Meyer, Jeffrey D., Aurora, CO, UNITED STATES 
Manning, Mark C, Fort Collins, CO, UNITED STATES 
Kroll, David J., Evergreen, CO, UNITED STATES 
Claffey, David J., Lakewood, CO, UNITED STATES 
University Technology Corporation {U.S. corporation) 



NUMBER 



KIND 



DATE 



US 2002032166 Al 20020314 

US 2001-924898 Al 20010807 (9) 

Division of Ser. No. US 1996-741429, filed on 29 Oct 
1996, PENDING Continuation-in-part of Ser. No. US 
1995-473008, filed on 6 Jun 1995, GRANTED, Pat. No. US 
5770559 Continuation-in-part of Ser. No. US 
1992-961162, filed on 14 Oct 1992, ABANDONED 



NUMBER 



DATE 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 
FILE SEGMENT: 
LEGAL REPRESENTATIVE: 



19960913 (60) 



NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 
CAS 
AB 



SHERIDAN ROSS P.C., 
CO, 80202-5141 



Suite 1200, 1560 



US 1996-26042P 
Utility 
APPLICATION 
Wannell M. Crook, 
Broadway, Denver, 
63 
1 

3 5 Drawing Page(s) 
2286 

INDEXING IS AVAILABLE FOR THIS PATENT. 

Provided is a method for preparing a true, homogeneous solution of a 



pharmaceutical substance dissolved in an organic solvent in which the 
pharmaceutical substance is not normally soluble. Solubilization is 
obtained by forming a hydrophobic ion pair complex involving the 
pharmaceutical substance and an amphiphilic material. The resulting 



organic solution may be further processed to prepare pharmaceutical 
powders. A biodegradable polymer may be co-dissolved with the 
pharmaceutical substance and the amphiphilic material and may be 
incorporated into a pharmaceutical powder. A preferred method for 
preparing pharmaceutical powders is to subject the organic solution to 
gas antisolvent precipitation using a supercritical gas antisolvent such 
as carbon dioxide. Also provided is a method for making hollow particles 
having a fiber- like shape which would provide enhanced retention time in 
the stomach if ingested by a human or animal host. Further provided are 
novel biocompatible cationic surfactants and uses therefor, including 
the delivery, in vitro and in vivo, of nucleic acids into cells to 
transform the cells. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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Utility 

APPLICATION 

HAMILTON, BROOK, SMITH & REYNOLDS, P.C., 530 VIRGINIA 

ROAD, P.O. BOX 9133, CONCORD, MA, 01742-9133 

60 
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7 Drawing Page{s) 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention generally relates to formulations having particles 

comprising phospholipids, bioactive agent and excipients and the 
pulmonary delivery thereof. Dry powder inhaled insulin 
formulations are disclosed. Formulations comprising DPPC, insulin and 
sodium citrate which are useful in the treatment of diabetes are 
disclosed. Also, the invention relates to a method of for the 
pulmonary delivery of a bioactive agent comprising 
administering to the respiratory tract of a patient in need of 
treatment, or diagnosis an effective amount of particles comprising a 
bioactive agent or any combination thereof in association, wherein 
release of the agent from the administered particles occurs in a rapid 
fashion . 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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US 2002132007 Al 20020919 

US 2001-877330 Al 20010607 (9) 

Continuation of Ser. No. US 2000-403412, filed on 8 Mar 
2 000, ABANDONED A 3 71 of International Ser. No. WO 
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NUMBER 
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22 0 Montgomery 



US 1999-166230P 19991118 (60) 
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APPLICATION 
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3 5 Drawing Page ( s ) 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

Provided is a sustained release composition for sustained release of 



DOCUMENT TYPE: 
FILE SEGMENT: 
LEGAL REPRESENTATIVE 

NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 
CAS 
AB 



pharmaceutical substance. The composition includes a biocompatible 
polymer that is highly amorphous and a pharmaceutical substance in a 
hydrophobic ion complex with an amphophilic material. Also provided a 
compressed antisolvent method for manufacturing the composition, various 
product forms incorporating the composition and various uses for the 
composition . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention generally relates to a method for pulmonary 

delivery of therapeutic, prophylactic and diagnostic agents to a 
patient wherein the agent is released in a sustained fashion, and to 
particles suitable for use in the method. In particular, the invention 
relates to a method for the pulmonary delivery of a 

therapeutic, prophylactic or diagnostic agent comprising administering 
to the respiratory tract of a patient in need of treatment, prophylaxis 
or diagnosis an effective amount of particles comprising a therapeutic, 
prophylactic or diagnostic agent or any combination thereof in 
association with a charged lipid, wherein the charged lipid has an 
overall net charge which is opposite to that of the agent upon 
association with the agent. Release of the agent from the administered 
particles occurs in a sustained fashion. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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37 
1 

5 Drawing Page(s) 
1243 



No. US 5301664 



P C, 5370 MANHATTAN 
80303 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Methods and apparatuses are provided for forming fine particles of a 

desired substance comprising dissolving said substance in a fluid such 
as water to form a solution and mixing the solution with a second fluid 
such as supercritical carbon dioxide which becomes a gas upon rapid 
pressure release, and with which the first fluid is at least partially 
immiscible, and releasing the pressure to form an air-borne dispersion 
or aerosol comprising particles having an average diameter between about 
0 . 1 and about 6.5 . mu . m . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT . 

AB A formulation for non- invasive delivery of pharmaceutical agents, 

particularly proteins and peptides, by absorption through a membrane at 
a targeted site is provided, along with a process of making the 
formulation. The formulation comprises a suspension of solid-phase 
dehydrated particles in a delivery medium. The particles comprise the 
dehydration product of the pharmaceutical agent and at least one of a 
surfactant and permeation enhancer, and the delivery medium preferably 
comprises a propellant for pressurized aerosol delivery of the 
formulation. The formulation can be conveniently delivered to the 
patient's targeted site where the pharmaceutical agent is absorbed 
through the mucosa to achieve a desired bioavailability. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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13 Drawing Figure (s); 14 Drawing Page(s) 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Methods of forming polymer particles in situ from polymer precursors 

such as monomers or oligomers, comprising exposing a composition 



comprising at least one polymer precursor, a solvent or solvent mixture, 
and an antisolvent or antisolvent mixture to photoradiation under 
conditions whereby particles are formed are provided. The polymer 
precursor may be photosensitive, or a separate polymerization initiator 
may be used. In a preferred embodiment, the polymer precursor is 
insoluble in the antisolvent or antisolvent mixture and the solvent or 
solvent mixture is soluble in the antisolvent or antisolvent mixture at 
the concentrations used. Polymer particles comprising a polymer and a 
bioactive material are also provided. The polymer may be erodable, and 
the polymer particles formed may be used in a variety of applications, 
including controlled release of bioactive materials such as drugs. 
Polymer particles formed using the methods of the invention have low 
residual solvent levels and high additive encapsulation efficiencies. 
The processes of the invention allow control of particle size and 
morphology, use low operating temperatures and are useful for efficient 
bulk production. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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Production of uniform small particles, e.g. of a protein 
drug such as insulin, by contacting and a expanding 
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WO 2002045690 Al 20020613 (200250)* EN 43 

RW: AT BE CH CY DE DK EA ES FI FR GB GH GM GR IE IT KE LS LU MC MW MZ 

NL OA PT SD SE SL SZ TR TZ UG ZM ZW 

W: AE AG AL AM AT AU AZ BA BB BG BR BY BZ CA CH CN CO CR CU CZ DE DK 

DM DZ EC EE ES FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG KP KR 

KZ LC LK LR LS LT LU LV MA MD MG MK MN MW MX MZ NO NZ OM PH PL PT 

RO RU SD SE SG SI SK SL TJ TM TR TT TZ UA UG US UZ VN YU ZA ZM ZW 
AU 2002021320 A 20020618 (200262) 

APPLICATION DETAILS: 



PATENT NO KIND 



APPLICATION 



DATE 



WO 2002045690 Al 
AU 2002021320 A 



WO 2001-AU1584 
AU 2002-21320 



20011207 
20011207 



FILING DETAILS: 



PATENT NO 



KIND 



PATENT NO 



AU 2002021320 A Based on 



WO 200245690 



PRIORITY APPLN. INFO: AU 2000-1970 20001208 

AN 2002-471870 [50] WPIDS 

AB WO 200245690 A UPAB : 20020807 

NOVELTY - Production of small particles of a material (I) involving 
contacting a non-gaseous fluid (NGF) containing (I) with dense gas to 
expand the fluid, where the dense gas includes an anti- solvent (a) and a 
modifying agent (b) for the polarity of (a) , is new. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for fine 



particles of (I) obtained by the method. 
ACTIVITY - Antidiabetic. 

MECHANISM OF ACTION - Replenishment of insulin using particles of 
insulin . 

USE - (I) is specifically a pH-sensitive , biologically active agent 
and is useful in the production of a composition for drug administration 
(specifically by inhalation, transdermal, oral, controlled 
release or sustained release methods) . In particular the insulin particle 
obtained by the method are used for the treatment of insulin-dependent 
diabetes. More generally (I) is selected from proteins, nucleic acids, 
liposomes, lipids (including phospholipids) , water-soluble polymers, 
controlled delivery coatings, surfactants and phytosterols (natural or 
synthetic) (all claimed) . 

ADVANTAGE - Fine, relatively uniform particles of 
pH-sensitive materials (I) can be generated while maintaining the 
structure and/or activity of (I) ; typically 98-100% of the biological 
activity can be retained. In particular the particles have a 
similar shape and size (claimed) . The process can be carried out 
efficiently at relatively low temperature and pressure (specifically unde 
subcritical conditions) , using apparatus which does not damage the 
particles or increase the average particle size. (I) can 
be used in concentrated aqueous solutions, which minimize the risk of 
deactivation of (I) and are easy and inexpensive to handle. The preferred 
antisolvents (a) are neutral, avoiding the problems associated 
with acidic environments. The modifiers (b) may enhance the morphological 
characteristics of the obtained powders (e.g. of insulin 
) . Dissolution rate and/or bioavailability enhancers may be 
co-precipitated with (I) . In particular uniform sized micronized protein 
particles suitable for aerosol drug delivery systems can be 
produced from an aqueous solution at room temperature in one step. 
Dwg.0/11 
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TITLE: Micronization of insulin from halogenated alcohol solution 

using supercritical carbon dioxide as an antisolvent. 
AUTHOR: Snavely B K; Subramaniam B; Rajewski R A; Defelippis M R 

CORPORATE SOURCE: Univ. Kansas; Lilly 

LOCATION: Lawrence, Kans . ; Indianapolis, Ind. , USA 

SOURCE: J.Pharm.Sci. (91, No. 9, 2026-39, 2002) 8 Fig. 5 Tab. 34 Ref 

CODEN: JPMSAE ISSN: 0022-354 9 

AVAIL. OF DOC. : Department of Chemical and Petroleum Engineering, University 

of Kansas, Lawrence, Kansas 66045, U.S.A. (B.S.). (e-mail: 
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LANGUAGE : Eng 1 i sh 

DOCUMENT TYPE: Journal 
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FILE SEGMENT: Literature 
AN 2002-37176 DRUGU E G 

AB Biosynthetic human insulin Zn crystals (Lilly) were micronized 
by precipitation with compressed antisolvent (PCA) from 

solution in 1, 1, 1, 3 , 3 , 3-hexaf luoro-2 -propanol (HFIP) using supercritical 

carbon dioxide as antisolvent. PCA processed insulin 

retained its potency, was slightly degraded chemically, and showed 

reversible structural changes. Deagglomeration of the insulin 

aggregates obtained by PCA, may yield discrete uniform particles 

(1-5 nm) suitable for pulmonary delivery . Over the 

ranges of operating variables studied, the factors chosen for the 
experimental design had little effect on the product characteristics. 
ABEX Methods Human insulin crystals were dissolved in HFIP and the 

solution was sprayed through an ultrasonic nozzle into supercritical C02 
The factors in the 23 factorial design with a center point replicate 
included pressure (83.7 and 97.5 bar), solution content (15 and 30 
mg/ml) , and solution flow rate (2 and 4 ml/min) . Temperature (37 deg) , 
C02 mass flow rate (137 g/min) , and volume of solution sprayed (20 ml) 



were held constant. HPLC, CD, IR, and Raman spectroscopy, scanning 
electron microscopy, dry powder size distribution analysis, 
thermogravimetric analysis (TGA) , and atomic absorption spectroscopy were 
used to characterize the processed insulin powder. Results The 
precipitated powder consisted of physical aggregates of 50 nm spheres. 
For PCA and unprocessed insulin, respective potency was 26,8 and 25.9 
U/mg, purity was 97.9 and 9 9.1%, and high molecular weight polymer 
content was 0.65 and 0.10%. TGA data showed that the volatile content of 
the PCA insulin powders ranged from 3 to 7%, i.e. comparable to 
unprocessed insulin. (WS) 
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AVAILABLE FOR THIS PATENT, 
is a compressed ant i- solvent technique 



of 



for manufacture 
drug -containing powders for pulmonary delivery. The 

drug is processed in a cosolvent system including two or more mutually 
soluble organic solvents. Also provided are powders manuf acturable by 
the manufacture method, including powders of substantially pure drug and 
powders including a biocompatible polymer for pulmonary sustained drug 
release applications. Also provided are packaged products including 
drug-containing powder in a container that is receivable by and operable 
with a dry powder inhaler to produce an aerosol including 
dispersed drug- containing particles when the inhaler is 
actuated. 
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AB WO 200145731 A UPAB : 20021105 

NOVELTY - Method for making a drug -containing particulate product 
comprises: (a) contacting a drug-containing feed solution (comprising the 
drug in a cosolvent system of at least 2 organic solvents) with a 
compressed anti-solvent fluid to precipitate drug-containing particles; 
and (b) separating the drug-containing particles from the anti- solvent 
fluid. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for: 

(1) a particulate product for pulmonary delivery 

of a drug comprising a powder batch of particles including at least 1 
drug. The powder batch has a tap density of 0.1-0.5 g/cm3 and is 
aerosolizable by an inhaler to give an aerosol having dispersed 
drug particles of mass median aerodynamic diameter of less than 6 microns 
in a carrier gas; 

(2) a method for generating an aerosol for pulmonary 
delivery of a drug by aerosolizing drug -containing particles; 

(3) a particulate product comprising a multi component material 
including a drug and a biocompatible polymer and having a degree of drug 
encapsulation of at least 30%. The particulate product is aerosolizable by 
an inhaler to give an aerosol having dispersed drug particles of 



mass median aerodynamic diameter of less than 6 microns; and 

(4) an apparatus for generating a drug- containing aerosol for 
pulmonary delivery, comprising an inhaler 

containing particulate material, the inhaler being able to 
aerosolize the particles to give a drug-containing aerosol. 

ACTIVITY - Antidiabetic. 

MECHANISM OF ACTION - None given. 

USE - Drug-containing particles (especially containing insulin) are 
useful for aerosolizing in an inhaler, for treating diabetic 
patients . 
Dwg. 0/2 0 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Methods and apparatuses are provided for forming fine particles of a 

desired substance comprising dissolving said substance in a fluid such 
as water to form a solution and mixing the solution with a second fluid 
such as supercritical carbon dioxide which becomes a gas upon rapid 
pressure release, and with which the first fluid is at least partially 
immiscible, and releasing the pressure to form an air-borne dispersion 
or aerosol comprising particles having an average diameter between about 
0 . 1 and about 6.5 . mu . m . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Provided is a method for preparing a true, homogeneous solution of a 

pharmaceutical substance dissolved in an organic solvent in which the 
pharmaceutical substance is not normally soluble. Solubilization is 
obtained by forming a hydrophobic ion pair complex involving the 
pharmaceutical substance and an amphiphilic material. The resulting 
organic solution may be further processed to prepare pharmaceutical 
powders. A biodegradable polymer may be co-dissolved with the 
pharmaceutical substance and the amphiphilic material and may be 
incorporated into a pharmaceutical powder. A preferred method for 
preparing pharmaceutical powders is to subject the organic solution to 
gas antisolvent precipitation using a supercritical gas antisolvent such 
as carbon dioxide. Also provided is a method for making hollow particles 
having a fiber- like shape which would provide enhanced retention time in 
the stomach if ingested by a human or animal host. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB Provided is a method for preparing a true, homogeneous solution of a 

pharmaceutical substance dissolved in an organic solvent in which the 
pharmaceutical substance is not normally soluble. Solubilization is 
obtained by forming a hydrophobic ion pair complex involving the 
pharmaceutical substance and an amphiphilic material. The resulting 
organic solution may be further processed to prepare pharmaceutical 
powders. A biodegradable polymer may be co-dissolved with the 
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pharmaceutical substance and the amphiphilic material and may be 
incorporated into a pharmaceutical powder. A preferred method for 
preparing pharmaceutical powders is to subject the organic solution to 
gas antisolvent precipitation using a supercritical gas antisolvent such 
as carbon dioxide. Also provided is a method for making hollow particles 
having a fiber- like shape which would provide enhanced retention time in 
the stomach if ingested by a human or animal host. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Methods and apparatuses are provided for forming fine particles of a 

desired substance comprising dissolving said substance in a fluid such 
as water to form a solution and mixing the solution with a second fluid 
such as supercritical carbon dioxide which becomes a gas upon rapid 
pressure release, and with which the first fluid is at least partially 
immiscible, and releasing the pressure to form an air-borne dispersion 
or aerosol comprising particles having an average diameter between about 
0 . 1 and about 6.5 . mu . m . 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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The preparation of peptide and protein powders for inhalation 

is reviewed. Preparation of aerosols for inhalation is 

discussed with reference to particle size, formulations and delivery 

systems, and formulations for macromolecules . Preparation of fine 

protein powders is outlined and milling, spray drying, supercritical 
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fluids, precipitation and food processes, and powder blends and carriers 
are detailed. 

ABEX The generally accepted aerodynamic particle size range for 

respiratory drug delivery is from 1-5 urn. Drugs for inhalation 
can be dissolved in aqueous based formulations for nebulization or in 
liquefied propellant based formulations for delivery by a metered dose 
inhaler (MDI) . Excipients commonly used in nebulizer and MDI 
formulations are tabulated. Proteins and peptides are challenging 
molecules to formulate because they have a high molecular weight and 
contain many different functional groups. The rate of degradation of a 
molecule is a function of the formulation, manufacturing process, 
packaging and storage conditions. Chemical degradation mechanisms for 
proteins and peptides include deamidation, oxidation, beta elimination 
and disulfide exchange. Macromolecules can be physically degraded by 
loss of secondary or tertiary structures. Excipients commonly used to 
stabilize macromolecule drug formulations include serum albumin, glycine, 
lysine, polysorbate 80, poloxamer 188, mannitol, sorbital, sucrose, 
lactose and disodium EDTA. Coarse powders can be reduced to 
respirable powders in ball, colloid, hammer and jet or 
fluid-energy mills. Leuprolide-acetate, insulin, human 
somatotropin, IFN-beta, G-CSF and IL-6 have been prepared for 
inhalation by milling. Lyophilized heparin, Hb, catalase and 
insulin have all been subjected to milling, insulin and 
G-CSF have been prepared by spray drying. Fine protein particles 
of catalase and insulin have been prepared using supercritical 
fluids as antisolvents . Examples of protein formulations 
including insulin and salmon calcitonin are described. (TOB) 
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